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FOREWORD

Since the turn of the century, the Sequim-Dungeness area has experienced
a gradual transition from an economy based primarily upon lumbering and fishing
to one of agricultural products produced on irrigated lands,

Naturally occurrlng surface-water supplies in the area, like most of
Western Washington, are not In phase with agricultural demand; and as a result,
the total amount of land that can be placed under Irrigation is limited and coin-
cides with minimum flows that occur [n the area's streams. |f the Sequim-
Dungeness area Is to continue to expand its agricultural economy, there must
be additional water supplies made available through improved water use practices
and development of additional water sources. The data presented herein have an
economic value and were compiled for the purpose of assisting those assoclated
with water resources development in making a complete and beneficial use of the
total water supply of the area. Everything possible has been done to assure the
compieteness and accuracy of these data.

| respectfully submit herewith "A Preliminary Report on the Geology and
Ground-Water Resources of the Sequim-Dungeness Area, Clallam County,
Washington, " by John 8. Noble.

Robert H. Russell
Assijstant Supervisor
Division of Water Resources
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A PRELIMINARY REPORT
. ’ ON THE o
_GEQLOGY-AND GROUND-WATER RESOURCES
- oF THE
SEQUIM-DUNGENESS AREA,

CLALLAM COUNTY WASHINGTON

By John B. Noble

ABSTRACT -

‘The Sequim Dungeness area In the northeastern part of the Olymplc
Peninsula |s composed chiefly of glacial outwash material graded from the
Olympic Mountains to the Strait of Juan De Fuca. The'area |5 in a raln shadow
which allows an annual average precipltation of only 16,92 inches, but exten-
sive irrlgation permits the area to be a rich dairy center. '

- Topography within the project area Is planar except where cnmpllcated by
Ice contact features and older stream terraces. The Dungeness River provides’
the largest single drainage channel-~many smaHer dralnage ways, natural and
artificial, also exist.

The area is developed primarily upon thick deposits of Pleistocene sands
and gravels derived-from recesslonal glacial outwash. Those outwash deposits -

that serve as aguifers aré probably from Vashon age ‘glaclation. Mixed with the’
permeabie sand and gravel outwash aré deposits of fine; Impermeable material"
deposited as glacial lake deposits or as ground moralne. Somé of the outwash
material remains as It was originally deposited. Most of the outwash material
has been re-worked by the Dungeness and neighboring stfeams as they carved .
surfaces graded from the mountains to a base |evel that has lowered at a.non-
uniform fate-since Plelstocene time. As the base fevel lowered, downcutting
streams’left femnants of several terraces. Most terraces are’ mantled with- th]ck"_
silt deposits and have rélatively higher aitltudes--this combination requires™ " *
deeper wells to penetrate the regional water surface. The surface gfaded to’ pre-'
sent ‘sea level has a thinner mantie of fine materlals a.nd a relat!vely Iower aiti-
tude ‘such that shallower wells are posslble ’ ’ ’
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Most wells tap unconfined ground water, but irregularly located imper-
meabie deposits may cause local areas of conflned ground water. Majority of
ground-water recharge probably moves from the mountains, but local precipita-
tion and losses from irrigation are also important factors. The recharge from
irrigatlon is apparently responsible for the occurrence of highest water levels in
summer. Artificial discharge has shown no apparent effect on the status of the
water table.

Areas with surfaces graded directly to the Dungeness River and streams
to the east are most productive of ground water. Water-logged areas also accur
here and may perhaps be dratned by pumping of {arge diameter wells. Happy
Valley is an area which could possibly be developed by proper recavery of ground
water. The northern and southern perimeter of the report area show the least
Itkely spots for production of ground water,

Chemical analyses Indicate hard but otherwise suItab[e water.

INTRODUCTION

Purpose and Scope of Investigation.

This investigation was made by the Division of Water Resources of the
Department of Conservation as a part of a continuing program for the collection
and Interpretation of basic data concerning the ground-water supply of the State
of Washlngton. The project was predicated by a number of requests for informa-
tion pertaining to ground water by numerous individuals and agencies actively
engaged in water resources utilization in the Sequim-Dungeness area.

The report was prepared under the general-direction of Murray G. Walker,
Supervisor, Division of Water Resources, Department of Conservation and under
the direct supervision of Robert H. Russell, Assistant Supervisor. Work on the
project was started in July, 1960 and completed in September, and required re-
connalssance geologic mapping of the area, an interpretation of hydrologlc and
well record data and an evaluation of the effects of irrigation upon project lands.
In presenting the materlal, the writer has directed his discussion toward the fol-
lowing conclusions: a determination of areas where appreciable amounts of ground
water can be obtained to supplement Irrigation district supplies from the Dunge-
ness River, point out areas where new lands can be placed under irrigation uti-
lizing ground water, and evaluate the feasibility of reclaiming water-logged lands
by pumping shallow ground water for irrigation purposes.

Location and Extent of Area.

The Sequim-Dungeness area is a semi-ovoid landmass projecting Into the
Strait of Juan De Fuca In the northeast part of the Olympic Peninsula. It may be
roughly considered to be a pediment carved upon glacial deposits that abut
agalnst the Olympic Range, The area chosen for this report Includes the majority
of the Irrigable and arable lands; It is bounded on the north by the Stralt of Juan
De Fuca, on the east by Sequim Bay, on the west by Stebert Creek, and some-
what arbitrarily on the south by the 400 foot contour with the exception of the
inclusion of Happy Valley.
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The base map (pl. 1) used in this report is composed of parts of four
U. §. Geologlcal Survey 7% minute quadrangles--the Dungeness quadrangle
forms the northern part while the Sequim, Carisborg, and Morse Creek quad-
rang|es form the southern part of the area from east to west. Contour Intervals
on the maps are 20, 40, 40, and 50 feet, respectively.

The chief highway serving the area is U. S. 101, the Olympic Highway.
Port Angeles, about 17 miles west of Sequim, is the nearest large center of
population and Is also located on U. S. 101.

Acknowledgments and Previous Investigations.

Thete has been no previeus ground-water study made in the area. An in-
tensive study of surface water and related Irrigation supplies was made by the
Bureau of Reclamation in 1950-51 to determine the feasibility of a government
sponsored closed pipe distribution system for irrigation. No positive action was
taken as a result of the report, but it does serve well for a detalled study of the
irrigation system and requirements of the area.

A few well records and miscellaneous well data were avallable from
water-right applications made to the Division of Water Resources. The majority
of the well data was collected by Glen Holmberg of the Ground Water Branch,

U. S. Geological Survey and the writer In the summer of 1960. Additlonal n-
formation was generously provided by Vernon Van Ausdle and Valler and Nick
Stoican, all of whom are well drillers in the area. The greatest part of the in-
formation gathered was made possible only through the cooperation of the Indi~
vidual well owners, _

To the best of the writer's know|edge there has been no detaiied geology
done concernling the glacial deposits which comprise the {mportant water-bearlng
zones. Weaver (1937} and McMichael (1946) briefiy describe the Tertlary
rocks underlying the Quaternary sediments but within the conflnes of this report
there {s no water derived from Tertiary formations. An Invaluable ald for mapping
the geology was a collection of aerial photographs of the area provided by Allen D.
Busenbark of the Soil Conservation Service In Port Angeles.

Several off companies have carried on explorations in the area, and four
generallzed cross sections were prepared from shot hole logs released by Geo-
physical Surveys, Inc. made for Standard Oil Company of California for a.seismic
survey during the winter of 1954-55. .

The writer wishes to expressiy thank Mr. Allen D. Busenbark for his co-
operation, and Mr. Glen Holmberg for field work, advice, and much additional
information he was able to provide. He is also grateful to the aid provided In
procedural suggestions by Robert H. Russell, Dee Molenaar, and other members
of the Division of Water Resources.

Well Numbering System,

Well numbers used by the U. S. Geological Survey and the Washington
State Division of Water Resources show locatlons of wells according to the rec-
tangular system for sub-division of public land, indicating township, range,
section, and 40-acre tract within the section. An example Is the weil numbered
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30/3W-20C1 located west of Brown Road just northwest of Sequim. The part
preceding the hyphen indicates succes-=
sively the township and range (T. 30 - - _
N., R. 3 W.) north and west of the : :

Willamette base |ine and meridlan. The D | G B A
first number after the hyphen indicates:

the section (Sec. 20) within that town-
ship and the letter (C) gives the 40-acre £ F G H
sub-dlvision of the section as shown in
the diagram. The last number (1) is the - .
serial number of the well [n that particu-

lar 40-acre-tract and is the first well M L] K J
recorded theré, - The second well re-
corded would have the number 30/3W- : : .

20C2. ‘ ‘N | P | Q R

 GEOGRAPHY - o

Topography and Draiiiage.

The tapography of the Sequim-Dungeness area is generally planar with a
downward gradient of about 45 feet per mile toward the north, Terraces and hum-
mocky areas of un-reworked glacial outwash deposits exist on the plain--these
are discussed in more detall under "Geology." The topography has been carved
by the numerous streams heading In the foothills or above and flowing roughiy
paratel to each other directly to the straits. The Dungeness River is the Iargest
of these ‘and provides the area with most of the irrigation water as weII as pro-
viding munlcipal water for the town of Sequim,

Drainage within the report area 1s complex. A network of irrigation ditch-
es and wasteways from the ditches act as artificial distributaries from the Dunge-
ness and adjacent native streams. The ditches are controlled by faur Irrigation
districts and seven or more private ditch companies. A comprehensive study of
the sutface waters was made by the Bureau of Reclamation (U.S.B.R., 1951).

- The Irrlgated lands as well as the ditches that serve them are important factors In
the status of the ground-water table. Shallower wells reportedly have higher
water levels In late summer after recelv[ng the full effect of percolation of irriga-
tion'water. Some have gone dry in the winter ‘months when precipitation is high-
est, hut lrrigatlon recharge |Is dbsent. The Iuwland surface’ st.reams are also ’
repurted to carry more water in summer than winter.

Climate. ;
The Sequim-Dungeness area is in a rain shadow thrown by the Olympic
Mountains.. The Dungeness Rivér watershed receives fairly large (though speci-
flcally unknown) quantities of precipitation In the uplands. Precipitation rapidly
decreases toward the coastal area, : - ’
The Sequim weather station reports average annual precipitation (témmi-
nating in 1959} to be 16.92 inches; December with 2.77 inches is the wettest
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month, and July with 0.55 Inches is the driest.  Average temperatures range
from 37.7° In January to 60.7° in August with an annual average of 49.2°
{U. S’ Weather Bureau, 1960). There is a fairly high Incidence of sunshine
and a growing season of 194 days, but precipltat[on during- the growlng season
ls almost. negliglble

Culture.

The climate, coupled with the extensive irrigation programs, serves to
make the area one of the richest dalry centers in the State. Dairying is of pri-
mary importance but some crops are also grown. Logging plus an increasing
tourist trade also figure as important facets of the economy. Sequim [s the only
incorporated town in the area--approximately one-third of the population resides
‘there, Dungeness, Carlsborg, and Jamestown are the only other communities.
‘Faming areas are located almost-exclusively on the stlt-mantled gravel plain
graded to the Dungeness and its neighboring streams. A few of the areas of

greater relief are farmed, but most remain forested due to poorer guality soils
plus greater difficulty of |rr|gati0n )

GEOQLOGY

The Sequim-Dungeness area is chiefly developed upon glacial outwash
deposits from the Vashon age glacier at the close of the Pleistocene (Ice Age)
epoch. The underlylng Tertiary rocks crop out in beach exposures at Sequim
‘Bay State Park on'the east; and the junction of U. S: 101 and Siebert Creek on
‘the west, A very general line between these polnts delineates the thick sequence
of glaclat outwash to the north from the glacial dr|ft veneered foothills of the
Olympic Mountains to the south.

Geologlc Hlstory

In early Pleistocene time the Olympic Mouritains had probably been ele-
vated to their present altitude. Then, as now, the northern front of the range was
probably represented by the'mountalns tising south of Sequim and their outlier,
Bell Hill. These mountains are composed of at least four sequences of folded
and faulted sandstones, siltstones, and conglomerates ranging in age from Mio-
cene through Eocene and resting upon or interbedded with Eocene submarine
volcanles (Brown, et-al, 1956). As far as [s known, there are no acid igneous
or coarsely crystalline metamorphic rocks native to the Olympics; therefore, out-
- wash gravels were obviously derived from glacial- -miaterials carrled from the north
rather than from the present source of detritus to the south. -

-Since 1920, ‘several test wells have been drilled by oil companies in the
vicinity of Sequim. Thelr records’ show the Tertiary rocks to be very near the
~surface at the northern Toot of Bell Hiil, 2,105 feet below the surface just north
of Gierin Hill, and 2,900 feet helow the surface about one mile northwest of
Jamestown.

The glacial activity respon51b|e fof the thick sequence of glacial outwash
must have been exceedingly complex--an historical interpretation can only be a
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brief simplification. Three or more continental glaciers are believed to have ad-
vanced [nto Washington from the north during Plelstocene time. Within the re-
port area the exposed sands and graveis deposited from glaclal outwash are
sound and unweathered which is typical of the latest or Vashon age glacial out-
wash. Earlier continental glaciers were quite possibly existent in the area, but
neither outcrops nor well logs indicate definite evidence for pre-Vashon glacia-
tlon. Thus, the Vashon age glaciation is here considered chiefly responsible
for the glacial geology of the area.

The Vashon age glacier flowed In a generally southward and westward
direction to abut against the foothills of the Olympic Mountains. The topography
over which this glacier advanced is unknown, but some semblance of a coastal
shelf or plain derived from the ancestral Dungeness River probably existed. No
till stratum is apparent from the glacier's advance, and the pre-Vashon surface
must have been far below the present sea level. A well log from the Dungeness
Lighthouse (31/3W=-18F1) reports clam shells at 329 feet overlying clays and
overlain by sands. This may possibly represent the surface just prior to the fi-
nal glaciation, but it may also indicate a pause in the recession of the Vashen
age glacier. The top of the consolidated Tertlary rocks is probably over 3,000
feet below this clam horizon; and the intervening sediments may be anything later
than the uplift of the Qlympics, probably during the Pliocene epoch.

Glacial erratics have been reported as high as 3,000 feet in the Qlym-
pics so the maximum extent of ice must have reached that altitude, During the
earliest retreat of the glacler, the high relief prevented any accumulation of
stratified outwash. Instead, a thin mantle of unstratified and heterogeneous ma-
terial was deposited, probably as a ground and ablatlon moraine. This material
merges indefinitely into the soils developed on the Tertiary bedrock to the south
and I[nto stratified recessional outwash to the notth.

As the ice receded below the present 400 foot contour, rellef became
gradual enough that detritus derived from both ice front and foothills began to be
laid down by the streams flowing from both directions. It is this material that
comprises the great majority of the thick sequence of sands and gravels averlying
the Tertiary bedrock. Qutcrops of these sands and gravels occur along the sea
cliff west of Dungeness and in road cuts and gravel pits throughout the area de-
signated "Qg" on the geologic map (pl. 2). Beddlng, grading, and sortlng Indi-
cate extremely turbulent conditions of deposition. Single deposits of sand or
grave| are seldom extensive. They pinch and swell rapidly or sharply abut
against a second deposit in a cross-bedded attitude.

Well logs show frequent occurrences of "clay," "gravelly clay," and
"hardpan.," Pure clay was seen In outcrops at only two localities--a small de-
posit of blue clay on the sea cliff, and a very small exposure In a roadcut of U.S.
101 just east of McDonald Creek, The latter is a pale tan, pure clay that Is
probably composed of rock fiour deposited in a temporary ice-dammed pond.
Lakes and ponds must have been common during the ice retreat, and much of the
clay reported in logs [s probably of glacio-lacustrine orlgin. Qther materials re-
ported as clay may, in fact, be silts deposited from slower moving or flooded
streams. The "gravelly clay" and "hardpan" may concelvably be of twe origins:
(1) Pure lake cldys contalning Ice-rafted or otherwise Introduced coarse detritus
and (2) local areas of ground moraine {not a true till) probably laid down beneath .
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the glacier during brief re-advances and (or) left as ablation deposits from a
stagnant ice surface during retreats. Sections of these flne materials are shown
in plate 3. Regardless of their origin, from a ground-water standpolnt, these
materials are nearly impermeable; they are non-productive but may serve as aqui-
cludes above water-bearing materials and permit artesian pressures to develap.

The areas designated "Qg" on the geologic map represent matertals left
behind the retreating glacier and not re-worked by streams flowing from the
QOlympics. On the higher slopes to the south, this material is unstratified; to the
north the majority is stratified outwash that was ald down in proximity to the
glacier. The northernmost areas of "Qg" are excellent examples of ice contact
features. They display erratic, hummocky topography with many closed depres-
sions caused by the melting of great blocks of stagnant ice left behind by the re-
treating glacier and covered over with debris. "The Hogsback™ {T. 30 N., R.

4 W., Sec. 3) is a gravel ridge that may be a short esker (deposits from a rap-
idly flowing stream beneath the ice). The materials of these areas range from
silts through coarse gravels and probably are representative of most of the glaclal
outwash.

As the ice retreated and outwash materials were belng deposited, the
Dungeness and its neighboring streams flowed toward the ice to meet the sea
wherever they could find exits. Climates, during the time of glacial recession,
are thought to have been more severe than the present climate; and the Dungeness
probably had a considerably greater discharge. The strong streams descending
upon the lossely consolidated outwash were able to carve out a surface graded
from the mountain front to a base level that was probably the ice front at flrst and
later was sea level. Much of the surficial material was deposited directly by the
northward flowing streams, and the resulting planar surface may be described as
a combination of an alluvial plain and a pediment.

The older graded surfaces are designated "Qtal" on the geologic map.
They were graded to a base level considerably higher than at present and probably
were produced during the final retreat of the glacier. They were possibly graded
to the ice front itself, In general, these areas have very thick deposits of sllt on
the surface and require deeper wells to penetrate water-bearlng sands and gravels,
Happy Valley is the most interesting of the older terraces. It is fllled with a very
thick sequence of alluvium; the upper part, at least, Is silt and fine sand, It was
occupled by a then more powerful Bell Creek and may once have been continuous
with the terrace noted on Gierln Hili and possibly ended against the glacier, Re-
treat of the glacier, a relative lowering of sea level, and a decrease In discharge
of Bell Creek allowed the Dungeness and its eastern neighbors to truncate the
higher valley leaving it as a hanging valley. Bell Creek today Is considerably
weaker than it was even after the Dungeness truncated Happy Valley. It is now
only a marshy drainage that would not have been responsible for cutting Its pre-
sent valley floor near its mouth.

The areas designated "Qal " are done so somewhat arbitrarily, They are
thought to have formed after the final retreat of the Ice and are related in that
they were all graded to a lower sea level rather than the ice front or the pre-
existing higher sea level. Furthermore, they comprise the great majority of the
arable and irrigable land. In reality, the area (s a serles of surfaces that prob-
ably range In age from the youngest "Qtal" surface to the present day flood plain
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alluvium of the Dungeness. When the "Qal" surface first began forming, it may
have been much more planar than It is now. The oldest preserved parts are ad-
jacent to McDonald and Siebert Creeks., Well logs near McDonald Creek show a
quite thick mantle of. fine ailuvium overlying.gravels. This mantle was probably
deposited during a period of aggradation by the streams. Since the time of ag-
gradation {which was probably brief) a relative lowering of sea level has caused
a more or less continuous period of downcutting by all the streams. Siebert and
McDonald Creeks have cut deep canyons into their old surfaces while the Dunge-
ness and eastern streams have managed to-swing back and forth over thelr drain-
age areas leaving small terraces hehind them as they cut down. Consequently,
the land near the Dungeness generally has a much thinner mantle of f]ne material
overlying the potential water-bearing sands and gravels.

Probably the latest geologic event is the continuing bulilding of the n--
merous sand splts by longshore current actlon.

- GROUND WATER

Occurrence.

Virtuaily-all of the ground water within the report boundaries is derived
from sands and.gravels deposited by the northward fiowing streams or as glacial
outwash. This material is generally permeable enough to allow moderate flow
rates of the ground water.

The water level of wells sunk dtrectly into the permeable sands and grav-
els reflects the height of the water table dr zone of saturation. The water table
contours of plate 1 are developed mainly from well measurements of this sort; the
contours give a rough representation of the status of the regional water table.
Depth to water can theoretically be computed by taking the difference between the
land surface altitude and-water tabie altitude for any particular point. In a piain
camposed of uniformly permeable material, the ground-water tabie will ideally be
parallel to the topography. Where this condition applies within the report area,
the water table averages about 8 to 15 feet below the surface and will fluctuate
seasonally. Irrequiar topography, varying depths of surface silts, and irregularly
focated deposits of clay and "hardpan' serve to complicate any simphfied picture
of the water table.

The thick surficial silts such as those in cross section A-A {p!. 3) have
a low enough permeabillty as to be almost non-productive, |f the water table
(saturated zone) is 20 feet below land surface yet the silts are 35 feet deep and
underlain by water-bearing gravels, wells must penetrate the gravels to recelve
a sufficient supply of water. If left unpumped, the-water will rise in the casing
to meet the 20 foot water table. Upon pumping, the water [evel will draw down
to a point where the recharge from the gravels balances the discharge of the
pumps. - )
The above conditions determine an "unconfined" water table. The sub-
surface clays and "hardpan" cause a different type of complication. They are.
impermeable materlals which may serve to confine under pressure the ground water
contained in more permeable strata beneath them. If no saturated zone occurs In
permeable material -above the clay, well drills will not encounter productive quan-
titles of water until they have passed through the Impermeable stratum. The water
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then encountered rises in the casing to a height corresponding to the pressure
head on the confined ground water (Sceva, 1957, p. 31). Several-welis
throughout the report area encounter Impermeable strata at various levels. For

a permanent water supply It is usually necessary to drill through them if they
are encountered close Lo the reglonal water table. In a few cases, shallow welis
penetrating "hardpan" produce artesian wells which flow or come very near the
land surface. Two.very deep wells near the east coastfine (30/3W-5B1 and-
15G1) penetrate confining strata allowing strongly flowing artesian production.
Usually, however, the impermeable strata serve as an unfortunate obst.ruction to
good wells rather than an aid. . -

Ground Water Movement.

The flow of ground water at any polnt is perpendicular to the water table
level which s represented by the water table contours. Within the report.area
the flow probably assumes a fan-shaped pattern with the apex at the Dungeness
River where it emerges from the mountains. This pattern is probably closely
similar to the surface drainage pattern.

Recharge and D“I-scharge.-

Natural precipltation is the chief source of ground-water recharge In the
average ground-water region. The Sequim-Dungeness area, however, is some-
what unusual in that annual preclpitation is low and the ground-water supply is
quite abundant. -The major source of recharge s probably from precipitation, but
most of that precipitation probably falls upon the mountains rather than on the
plain. Some observers believe the Dungeness River itself decreases in volume
as it flows toward the sea but no accurate stream gage measurements are avalk
able to confirm this; if this decreasing flow is true, the Dungeness would act as
an important source of recharge, Happy Valley may indicate evidence for re-
charge from higher aititudes. This valiey drains a sizeable watershed, but no
surface, stream-remains in it--drainage must be nearly al{ sub-surface and even-
tually-must [nfiltrate the water tabie in the Sequlm vicinity.

Animportant secondary source of recharge is directly from irrigation.
While-natural precipitation is nearly absent during the 'summer months, much of
the irrlgated land receives.a large quantity of water fram both sprinkler and flood
irrigation. (From a soil conservation standpoint, some of the land receives far
too much irrigation water.) Evaporation and transpiration are.high during the
summer and much additional water |s retained by the soil. There is an appreci-
able excess of water that is available to percolate directly to the water table.
This water not only maintains the water table but builds it considerably higher.
There are no annual hydrographs of wells (graphs of water levels plotted against
time) in this area. Hydrographs from Thurston County of wells in similar geolo-
gic conditions and relative (although greater) precipitation show a water level
peak [n mid-winter with a steady decline until November-at which time the levels
rapidly rise toward the peak again (Wallace and Molenaar, 1960), Reports from
well.owners in the Sequim-Dungeness area indicate the water level peaks in late
summer and.is lowest in-the winter; a few wells go dry In the winter. This
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phenomenon could only be caused by a six-month {ag between precipitation and
water level reflection or be due to a rapid recharge directly from lrrigation sup~
plles, The former reason is very unlikely in an area of highly permeable sand
and gravel. Since most of the irrigation water is distributed by open, unlined
ditches, much of the recharge must be delivered directiy from ditch losses as
well as from the irrigated soils. The following tabie shows examples of a mid-
summer increase of the water table. Qbservations were made on a few represen-
tative wells In which static water levels could be reliably measured. The U. S.
Geological Survey is tentatively planning to use these or similar wells to make
monthly measurements to produce annual hydrographs.

TABLE 1. Wells used for recording static water levels during
summer of 1960. Feet below land surface.

Maximum noted
Well Number | June 15 {July 18 |August 9 Increase
In Water Levet

30/3W-7R1 17.92 | 16.21 | 14.79 3.13

30/3wW-16B2| 26.04 | 23.53 2.51
30/4W-4P1 32.92 | 32.39 0.53
30/4W-15M2; 12.57 | 11.35 1.22
30/4w-22J1 94.10 | 93.78 0.32

Ground-water discharge Is accomplished by flow onto the surface (wells
or springs) or directly into surface streams or the sea, and by evaporation, trans-
piration, and pumping from wells (Sceva, 1957, n. 33). All of these types of
discharge occur within the report area, but the greatest discharge 1s probably
directly into the sea and below sea level. A few springs occur locally near the
base of the sea cliff. During the times of maximum water table there |s probably
some discharge Into the Dungeness, but the balance between recharge by and
discharge to the river is unknown. Present well use apparentiy has Iittle effect
on discharge patterns. Some wells located in poorly producing areas will pump
dry, while wells developed in good aquifers can pump large quantities of water
indefinitely without recognizable effects on the water tabie.

Areas Where Addittonal Ground Water is Available.

The most productive ground-water area occuples the region deslgnated
"Qal" on the geologic map from a general north-south line between McDonald
Creek and the Dungeness River eastward to the coastline. It is this area which
typically has a thin soll and silt mantle overlying thick deposlits of sands and
gravels. Many wells here are excellent producers capable of sustaining
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conslderable Irrigation” Tiwo good, but not unusual, examples are wells 30/3W-
7R1 (Sequim cemetery) and 30/3W-20C1 (just northeast of Sequim). The for-
mer irrigates the cemetery and has immediate recovery. The latter, a dug well,
is capable of continuous production of 300 gallons per minute irrlgating 40 acres
of land, Wells in this area are generally between 20 and 40 feet deep. In some
cases production may be increased by larger diameter or properly constructed
deeper wells permitting a greater area of infiltration,

There are several poorly drained sub-areas within this area. Some loca-
tions noted are in the SEX of Section 20 east of Sequim; the SWi of Section 17
north of Sequim; and the area south of the Spath Road west of Carlsborg., Des-
cribed as "sub-irrigated," it is thought that this condition represents a perched
water table developed above an [mpermeable layer. Those areas with permeable
matertals near the surface could concelvably accommodate shallow, large dia-
meter wells which would serve the dual purpose of supplying additional water
during the irrigation season as well as helping to drain the adjacent land.

The low country near the coast both north and south of Gray's Marsh
apparently has a good potential water supply, but very little well Information Is
available. Driven sand points are common here but allow no water level measure-
ments or knowledge of the materlals penetrated, Near Dungeness there is some
evidence of a shallow "hardpan" layer below which a good supply of water wil!
rise close to the surface. In general, there seems to be a high water table, but
the surficial material is often of low permeability. MaxIimum development of
wells here may require drilling Into more permeable material or else to enlarge the
well diameter. Infiltration trenches are also a possibility.

Happy Valley is possibly a potential supply area, but more information is
required here. Only deep wells seem to be suitable for permanent supplies. The
fact that Happy Valley drainage is primarily sub-surface suggests that there [s a
very good supply of ground water available. The ofl test well 30/3W-30Q1
(Dalton-Pettet #1) encountered flowing artesian water at both 256 and 800 feet,
but quantities were not given. Although initially expensive, such wells might
provide a valuable water supply. Near the head of the valley the Tertlary rocks
are nearest the surface and might act as a water-bearing zone where they are In
contact with the Pleistocene deposits, Basalt and fine sandstone crop out In
road cuts above the west fork of Johnson Creek.

Areas Deficient in Ground Water,

The only areas truly deficlent seem to be near the periphery of the Terti-
ary rocks. At these places the unstratified glacial drift [s most common, and it
directly overlies the nearly barren Tertiary rocks. There were no places noted
where water was unavallable, but supplies are usually smalier or inadequate near
the Tertiary rocks.

Wells located on the "Qtal" surfaces and the "Qal" in the western part of
the report area are usually able to produce adequate supplies, but they must
penetrate much deeper deposits of silt., Also, simply because of their higher ele-
vation than the surrounding land, the "Qtal" areas have water tables farther be-
low the surface. The area between Mc¢Donald and Slebert Creeks also has

deeper wells due to a lower water table. Since excessive surface silts do not
occur here, the reason for the depth of the water table s not understood.
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The glacial gravels that have remained unworked by later streams (the
northern areas of "Qg"} seem to show poor patential, but very little well informa~
tion ts available here. Here again, the higher elevations plus the turbulently
bedded character of the outwash do not seem to be conducive to economical pro-
duction for purposes other than domestic supply. - -

Chemical Quality.

Table 2 shows partial chemical analyses made on randomly chosen wells -
in the area. The resuits show a general tendency toward hard and alkallne wa-
ters, but do not lend themselves to show close chemical similarity either verti-
cally or laterafly. Probably the areas of chemical similarity change as rapidly-as
does the geology.

Hardness is expreSSed as the equivalent hardness of otherwise pure water
containing the stated amount of calcium carbonate in parts per mlllion. Alkalinity
Is expressed in the same manner. The results of both tests may be converted to
equivalent parts per million by dividing by 50. Alkalinity as calcium carbonate
may be converted to bicarbonate by dividing the given result by 0.8202.

Hardness is a non specific term that generally represents the soap-
consuming property of water or the Incrustations left by water after it has been
heated.. Calcium and magnesium are chiefly responsible for these: properties;
hence, calcium carbonate is traditionally used as a criterion for hardness (Hem,
1959, p. 32-34). The U. S. Geological Survey deflnes hardness as calcium--
carbonate in parts per million as follows: .

- 0- 60 - Saft .
61-120 -=-r=-mmeevee- Slightly hard -
121-200 -----=--camem- Hard .
Above 200 =--—-----o-se-s Very hard -

Chloride occurs in nearly negligible quantities in the waters sampled.
The U, S. Public Health Service has set 250 parts per million as the upper
fimit for chloride in acceptable water. Raln water has an average of.three parts
per million, and sea water has 18,980 parts per million (Hem; 1959, p. 103-
111). Chloride content shows a marked increase when sea water encroaches on
ground-water reservoirs--there Is no suggestion of thls within the area of this
report,

The chemical analyses were made by the writer with the assistance and
faclhties of the Washington State Pollution Control Commission in Olympla.

CONCLUSION

The Sequim-Dungeness area has a potentlal water supply that will allow
liberal and tnexpensive irrigation wherever.required and yet not deplete the natu-.
ral water resources. The majority of the present Irrigatfon supply Is diverted.from
the Dungeness River, but the State Fisheries Department has requested that no
additional water be diverted so the river can be preserved as a spawning area.
Under present conditions, additional irrlgation supplles.are desirable as there is
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TABLE 2. Partial chemical analyses of randomly sampled
well waters in the Sequim~Dungeness area,

Hardness Alkalknity Well
Well number (as CaC03) | (as CaC03) | Chloride S04* | depth In

ppm ppm ppm feet
30/3W-6C1 169 106 23 neg 7
30/3W-7R1 133 122 4 neq 35
30/3W-17F1 118 112 2 neg 32
30/4W-7K1 93 92 6 neg 96
30/4wW-8G1 166 174 8 neg | 100
30/4W-17G1 45 94 3 neg 97
30/4W-18A1 111 104 6 neg | 145
30/4w-20C1 144 150 8 neg | 108
30/4w-23J1 85 76 2 neg 20
30/5w-12L1 89 90 5 neg 99
30/5W-13E1 75 58 5 neg 20
30/5W-13K1 129 130 6 neg 5
31/4W-26M1 160 158 12 neg 49

*'neg" means less than 50 ppm
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much land near the extremes of the ditches not receiving a fuil supply of water;
yet these lands are fully assessed for water. Additional suppllies may be ob-
tained In two ways: (1) A more efficient distribution system that allows fess
water loss during transit and (2) supplementing the existing supply by the use of
large quantities of ground water which could be pumped into existing ditches or
used to rrigate directly from the wells.

A closed pipe distribution system was proposed and outlined by the
Bureau of Reclamation. This system would be [nitially expensive but would
have the long range advantage of reducing Indlviduzl pumping costs by providing
sprinkler head pressures as well as greatly reducing evaporation and seepage
losses in transit. It would also partially combine and simpilfy the presently
complicated system of irrigation districts and ditch companies that have grown
sporadically since irrigation began in the area over 60 years ano. [ additional
water [s still required beyond the allowable stream diverslon {imits, It could be
obtalned from properly located wells.

Directly supplementing the existing ditch supplies by the use of ground
water would be initially less expensive than a closed pipe system but less ef-
ficlent over the years if the present ditch system Is retained. Well-water sup-
plements could be made by either the irrigation districts or ditch companies, or
on an Individual basis by the farmer who needs more water. Present well drllling
costs range from $7.50 per foot for 6-inch casings to $15.00 per foot for
12-inch casings, and there are many good producing wells no deeper than 25
feet that are capable of Irrigating at least 50 acres. Well drilling involves un~
certainties, but a study of the weil location maps (pl. 1) and the records of near-
by wells (table 3) can greatly improve the probability for success. For example,
the Agnew district has a water table 70 or 80 feet below land surface and water
quantities are uncertain. In contrast the Carlsborg area generally has a shallow
water table with excellent production. The Irrigation districts and ditch compa-
nies are in a hetter position to experiment in determining correct locations and
construction of large preducing wells than individual farmers. Also, they can
transport water from good ground-water areas to the areas where neither present
ditch supplies nor potential ground-water supplies are available. In locating new
well sites, water-logged lands with wells of large Infiltration area should be se-
riously considered. In any event, the potential well owner is advised to consult
a reliable ground-water geologist or well driller who [s familiar with the district.

EXPLANATION OF PLATES AND TABLES

Much of the data collected for this report is incorporated in the following
tables. These data were collected In the field during the summer of 1960 or
combined from several miscellaneous sources of earlier work already cited.

Table 3, records of wells, lists the pertinent information of all the water
wells recorded in the area. Abbreviations used are explained In the table,
Depths used are in feet below land surface; depths given in whole numbers are
reported and cannot be assumed to be absolutely correct while those depths fol-
lowed by one or two decimal numbers have been accurately measured in the fleid.
In many cases, wells are sealed such that measured depths could not be obtalned.
Altitudes of wells are interpolated from the U. S. Geological Survey topographic
maps.
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Table 4 is a compiiation of well logs. The information was derived from
owner's reports, driller's reports, and from water right applications made to the
Divislon of Water Resources. Table 4 lists not only water wells (noted simply
"well™ but also seismic shot holes and oil test wells, The ofl test well infar-

mation was obtained from Qil and Gas Exploration in Washington {Livingston,
1958),

The terminolegy used in the well logs is that of the driller or the source
record unless enclosed [n parentheses. Parenthetical terms are interpretations or
paraphrases of the orlginal terms and are made by the writer. Driller's terms are
often confusing, when used in a geologic sense, but are usually appropriate for
a general description of the materials penetrated. ’

Plates 1 and 2 are developed from the original U. S. Geological Survey
topographic sheets. Water well locations in plate 1 were abtained by pacing
from the nearest landmark and scallng directly onto the map. Location accuracy
is well within the area covered by the map symbol. Shot hole locations were
transferred from the Standard OIf Company shot hole location map, and their ac-
curacy can be assumed to be only approximate, 0Qil well locations were obtained
from legal descriptions of the wells, Plate 3 shows representative cross sec-
tions along the fines marked on the geologic map (pl. 2). The cross sectlons are
highly generalized--they intend to show basic geologlc differences interpreted
from well logs and are not to be assumed accurate enough to use as a drilling
guide.
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Explanation;

Table 3. -- Records of Wells.

Well No: Locations are shown on plate 1. Numbering system explained on

page 3.

Altitude: Interpolated from U. 5. Geslogical Survey topographic maps.

Type of well: Dg, dug; Dn, driven; Dr, drilled.

Depth of well: Depths reported by owners are In whole numbers. Depths
measured during field examination given to tenths of a foot.
Water level depth below land surface: Depths given to hundredths were

measured during Field examination on the date noted.

Pump: G, centrifugal; J, jet; N, none; P, piston; S, submersible; T,
turbine.

Use: D, camestic; Dalry, barn and milkhouse use; ler, irrigatfon; N,
not used; P.S., public supply; S, stock.

Remarks: DD, drawdown; gpm, gallons per minute; L, well log In
table 4; Perf, perforations; S, partial chemical analysis In table
2; SWL, static water level; ppm, parts per million.

= Water level Pump
£ 5
31 | & 3
2 = = Character K]
Ownet or g | _ = S g of 3 Remark
tenant 2 | = H = o water-bearing - Date 5 k] emark s

8 o i - o - material 53 z g

= o | ° ° b ° = 2 il

= 3|y e g 5 2 ol & o

(] = | & [y ch & © Sl 5 a

= aQ | = o a a @ ~| = =

T.29N., R.3W

2C1 |Sequim State Park|170 | Dr | 492 8 111 gravel w/shale [----—-—=|===s=v——— --4-——| N (L} Perf, at 78+84 and 108-111
ft.

401 (Buyers, Qtto H. |675 | Dr | 121 -] 121 med. sand 112 8-9-60 N D (L) Balled 8 gpm with 3% ft DD.

T.30N., R.3W,

5B1 [U.S. Government 5| Dr]265 6 |mmmm-- sand Flows 7-27-50 |N P.S. | Flows 64 gpm, steady. Hardness
112.

5H1 [Dr. Wilcox 8| D| 30,15 & [-—--- gravel 5.95(6-17-60 (N D DD 5 ft after pumplng 2 hrs at
18 gpm,

6C1 |Evans, Frank 30| g 7.3 36 |feem==-- gravel 3,44 (7-21-60 |C |1 D (S) Good yleld.

6N1 |Kirner, Conrad 105 Dr| 84 9 84 gravel 63.69 [8-8-60 J N D Will pump dry; rapid recovery. River

slit BO ft, gravel 4 ft.

€ 378vl

L1



Table 3. -- Records of wells, -- Contlnued
Fi Water leve! Pump
S =
= 5 E ©
2 = ~ Character B
Owner or = = g 2 of 5
tenant _;J: ;u § s § water-bearing - = Date 5 :'_,T' Remarks
a - |3 - 5 oy materlal 59 z g
2 2 “ =] 2 =] —= [+% om
= 2 e 5 E = E el 3 °
3 =15 g s & o 2l 5 &
= << | aQ [=1 (=1 3] =ix >
T,30N., R. 3W. -- Continued
6R1  {Anginli, Nick 60| Dg| 22 L grave! 18 1950 J|--—-1D (L) Supply inadequate.
7AL1 [Still, Chas. 60 Dr| 22.0 6 | mmmmmem mmmeemmemenes 19.19/8-8-60 J[3/4] D | e
701 |Gaskeli, Robt. 102 | Drj 130 ] 130 sand & gravel 75 Oct, 58 J |1 D, (L) DD 10 ft pumping 20 gpm,
Dairy
7LY |Griffith, John T. | 100 | Dr| 46 8 |--=--- sand & gravel 26.69| 8-8-60 J i1 D (L) DD 2 ft after 2 hrs pumping
200 gpm.
7R1 [Sequim cemetery [118| Dr| 35 6 |- sand & gravel 14.79 | B-B-60 J (2 Ier (S) Water level has immediate
recovery.
8C1 |Cassalery, Moe 35| Dn[ 30 | eemme | emmmee | e 13 ) -emrmmme- cC|l D,S | Good suppiy.
8R1 |Stares, Geo. 116 | Dg 84 | —--mc|-mcemee fine sand 76 ] -emeeeeeea J |13 [ D,S | Pumps 5 gpm.
Dr
9K1 |Grays Marsh 100 | or| 40 6 B L LT P 39+ | memmeaeaa Tim===i D, | === e
Farms Dairy
15G1 |Coulter & Scott 20} Dr| 574 8 574 fine gravel Flows 4=-13-51 Ti5 D, lrr | (L) Perf, see log; flows in excess
of 100 gpm.
1681 |Snider, Grant E, [ 108 | Dr| 39 ) -e——-——|gravel 19 | --mmmmemaa C|3/4( D e
16B2 |[Grays Marsh 102 | Dgl 27.8] 36 |-r—--—m|memaemeoo 23.53|7-19-60 J |12 N Polluted.
Farms
16E1 |Willis 1321 Dr| 60 | =--—-|=mmemm- sand 45 | -mmmmwmaan J [1/2| D Pumps & gpm,
17F1 [Stone, Stacey 108 | Dr| 32 b R B cl1 D,S | (S) Pumps 17 gpm steadily.
20A1 |Blake, Ed 110 | br| 34.0 6 |-mmee- sand 11.56|8-8-60 C (3/4| D, {L) Pumps 10 gpm.
Dalry

1
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20B1 |Bucher, John 140 Dr| 23.2 L I 0.0 [7-27-50 [C[1/4] lrr, Hardness 146.
. Dairy
20C1 |Clayton, T. J. 1451 Dg! 50 42 [ emeemesfmem e 9 4-20-49 1C (73 | D,S,| (L) Irr 40 acres, DD 10% ft
. lrr after 4 hrs pumping 300 gpm.
21K1 |Fishel 117 Dry 117 ) 116 sand & gravel L N B el J |13 | D (L) Perf. 103-116 ft; no DD
- after 4 hrs pumping 17 gpm.
22N1 |Eberly, Geo. 205 Dri 179 b 179 gravel 150 1959 5(1/2( D {L) DD 15 ft after 2 hrs pumping
: . 5 gpm,
27B1 |Whitfield 50 Dri 66 -] 64 sand & gravel 35 May, 55 J 11/21 D {L) DD 12 ft after pumping 9 gpm,
27B2 |Forest, Eugene 40| br| 64.0 8 | eemmeem|mmmemmmeeee 25.30( 8-8-40 J |1 D Poor supply. Hard, lron stain..
27B3 |Evéans, Fred G. 251 Dr 3.0 5 16 sand 2.99| 8-8-60 C|\1/2, D Poor supply. lron stain,
27C1  |McCorie, Wm, 150 Or| 35 & |- ------- - J |1 0, | --- ————
28H1 |Tripp, 0.B. 220 | Dr| 400 4 | emm——-- sand & shale (190 Aut, 1948 | P (1% | D, Hardness 18 ppm. Good producer.
; Dairy
31J1 |Dubuque, Peter |580| Dg| 12.4| ---—|---——--f--m-mmmmomm 8.63| 8-9-60 C(3/4/ D Poor supply, slow recharge.
. - —
T.30N., R.4W. P
: -
1K1 |Lewis, Chas. D. (128 | Dr| 143 6 |fem--m-- gravel 99 [ mmmmmmem— 513 ---- | (L)} DD 10 ft after pumping 40 ,T,
gpm, rapid recovery.
2M1 |Schmuck, Hans 70| Dr| 50.7 7 |- B 8.64(8-10-60 IP|-—--| D, |[--cmmmmmmmmmmm
Dalry
2P1 |Mantle, Rex J, 82| Dg 9.5 28x28 [-=--~-- gravel 5.16| 8-9-60 cl1 D, (L) DD 4 ft after pumping 50 gpm,
Dalry fast recovery.
3H1 |Schreiner, James | 72| Dg| ------ 40 | mmmmmmef e e 3.20( 8-9-60 c|1 D Goed supply.
4Pl |Cameron, Howard | 125| Dr| 48 [ I e B 32.39(7-18-60 [J (1 S
5Nl |Lewis, D.H.W. ;128 D¢f| 95.4 b | mmemmee| mm——————eaa g1 Jan, 60 J 1 0,5
7F1 |Niemi, Roy I. 148 | br| 70.7 L e IR E TPt 64.25(7-19-60 |J{——| D
7K1 |Grimsley, D. K. [170]| Dr| 96 [ e e [ I e e J {12 D
8G1 |Burdick, W. H. 140 | Or| 104 3] 98 sand & gravel 59 May, 1960| ) |3/4] D (L) (S)
841 |May, Bud 158 Dr| 56 6 45 sand & gravel 38 Feb, 1960|J (1- | D (L) DD 13 ft after pumping 17 gpm.
9C1 |[Cameron, Howard | 125 Dr| 70 6 -----r | coarse sand | ---=-=-=| mecmennann J (3 D, No DD after 5 hrs pumping 25 gpm,
Dairy
9Kl [Cameron, V. W. [ 240| Dr| 21.8 (- P [ P{---| D, e mm—— e ———
10L1 |Cook, Norman 122 Dr| 22 6 | -------l gravel c|1/4| D R,
10PL |Wilder, Paul 118 | Dg| 10 13 -==--~--{ sand C|1/2| D,Ire - -
11L1 |Carey, J. J. 118 r| 16 [ T ST clisz2| D - [ Y




Table 3. -- Records of wells, -- Continued
] Water level Pump
5 =
3| S| & ¢
o = put Character ]
Owner or fre ] - ¥ E of ‘.t?.
tenant 8% _;-’ ": @ water-hearing g Date 5 ks Remarks
8 e - e - materlal 83 z g
2 8| 2 % - z g s
= = 4 ‘5 5 ] 5 ™ o o
] = |5 g =2 g w =] 5 2
= < | =3 a o ] - x =
T.30N., R. 4 W, -- Continued
12M1 [Krizo, Frank 115 Dg| 13 | 18 |------- gravel 8 {-----—- cl5 (L) Irr 19 acres. No DD after 10
hrs pumping 120 gpm.
12Q1 |Robins, Lester 119 | Dr| 25. 20 sand & gravel 5.33|8-9-60 N (L) DD 4 Inches after 1 hr punping
65.gpm. Perf.
12Q2 [Robins, Lester 118 | Dr| 25 25 C|5 lrr 22 acres. Perf 11-25ft, DD
2 ft after 24 hrs pumping 160
apm.
1301 |[Fasola, Alfred 132 | Dr} 24 4 |---eee- gravel 8 |- C /4 - - ———
13H1 |Rohinson, C. A. |157 | Dr| 30 6 |- gravel 25 memem——naan J|3/4]|D,S | emmmmmmme e
13Q1 (Priest, R. 170 | Dr| 36 ] - J [1/2 Hardness, 122.
14C1 [Heath, Olive 140 | Dr| 20. b 12.01 |8-9-60 Cc1/2 S
14F1 |Adams, Elmer E. |155 | Dg} 30 |4 EEEEE T gravel 12 | =memmme C |3 {L) DD 1 f after 10 hrs pumping
100 gpm. 5 min recovery.
15G1 |Avery, Robt. 155 | Dr| 50 [ [ e P [hand| D | —=====mmemm e
15H2 |Avery, Rabt, 158 ( Dr| 50 6 & | emmmemmeee- c3 No DD purmping 25 gpm.
15H3 |Avery, Robt, 155( br| 50 6 6 |- C |hand| D [ =meeemmmmmm e
15M1 |Gillespie, F. 155 | Dr 14.5 b 5.20 | 6-16-60 N Iron staln,
15M2 [Gillesple, F. 155 | br| 42.5 b |mmm———— gravel 11.35|7-19-60 |C |1/4 R
16X1 |[Frantz, John 195 Or| 63.1 6 60.56 [7-22-60 |J 13 |D,S |[--mmmmmrmmm s
17D1 ([Simonson, Henry | 200 { DgJ 146 5 Je———--- very coarse 65 1947 P {L) Very good supply,
Dr sand
17G1l  (Mlller, W. S. 200 | Dr| 97 [3 65.40 | 7-22-60 [J |1 (S) Est, yleld: 33 gpm.
18A1 |Kovoch, Nick 2107 Drl 145 6 86.8217-19-60 '4 1 8)
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19J1 |Sampair, J. A, [420 | Dg 9.9 12 9.5 |gravel & 5.77{8-9-60 P /2|D Pumps dry In spring.
boulders
20C1 |Fox, H. C. 375 | Dr| 108 8 |- gravel 76 1947 J 14 | D (S) (L) Est. yield: 5 gpm.
Has pumped dry.
21B1 |Spencer, Chas. (238 Or| 38 LT R Flows 6-16-60 (C /2| D Will pump dry.
22J1 |Lochow, F. A. 238 | Dr| 109 L e e 93.78(8-9-60 J 3/4]1D -
22J2 |Stoican Drilling 238 | Dr | 150 R e sandy gravel 81.64([7-21-60 (J |14 | D (L)
. Company
23E1 |Burton, C. H. 238 | Dg| 16 72 Q- coarse gravel A R e Ci74 | lir (L)Y DD & to 8 ft after 6 hrs pumping
- 175 gpm. :
23J1 |McKeague, D. H.|240 | Dr| 20 b | e | e .- 13.32]7-21-60 |C{1/2(D (S) Good supply.
23L1 |Wallis, A T. 245 | Dg| 20 24 sand & gravel 7 Summer, 51( ¢ {1/2( D (L) No DD after pumping 7 gpm:
24B1 |Sanford 200 ( Dry 45 [ gravel 30 D,S -
25E1 |Jones, R. Q. 321 | Dr| 48 6 gravel 32 [ I B R e L L L L L EL L LR L LD
25G1 |Livingston, W, W,/ 323 | Dg,| 72 ] fine sand 30 | -emmmmmmee- J 1 D ——mmdua -
Dr =
26C1 (Roberts, C.B. |278| Da| 15 36 |wmmmm—- gravel 8 |-~ Cl1/72| D | ~————mmmmmmmm e s z
26R1 |King, C. W. 358 ) Dr{ 57 6 57 gravef 12 4-3-46 J |3 D,S, | (L)Y DD 37 ft after 4 hrs pumping m
) Irr 37 gpm. W
27A1 (Bentz, K. A, 320 | or{ 74 ] 74 gravel 65.20  8-9-60 J |L/2| D (L) DD 2 ft after pumping 10 gpm.
Rapid recovery. '
27G1 |Callis, John L, [475]| Dr| 67.9 8 64 "sandstone" 56.50| 8-9-60 J |1/21 D DD 14 ft after 1 hr pumping 5
. gpm.,
T.30N., R. 5W.
12D1 |Galloway, Elmer | 180 | Drj 110 5 110 sand & gravel 79.75|7-20-60 |J |3/4| D,S | Adequate supply.
12Kl (Jarvis, E. J. 145| Or| 7& 6 67.48|7-22-60 |J il 0,5 | Rapid recovery.
12t1 |Dickinsen, G. 190 | Dr| 102 6 97.19 | 7-22-60 |J |l D Serves 2 houses.
12N1 |Adolphsen, P. 115 Dg 4.0 36 G.81|7-20-60 |J |1/2( D,S | Prabably spring fed.
13E1 {Bailey, W. D. 2464 Dr| 20.1 8 1.55|7-20-60 | C|1/3| D,5 | (S) Penetrates clay stratum,
Has flowed.
13K1 (Crain, Ray 308, Dg 4.5 24 |------- sand 2.0 |7-20-60 € |1/3[ D,8 | (S) Penetrates "hardpan.”
)
et




Table 3. -- Records of wells, -- Continued
v Water level Pump
= —
= E E [
7} = “ o
& = @ Charafcter £
QOwner or = | _ = E = o 3
tenant SIS] 2 5 8 | water-bearing | %o | pae 5| 2 Remarks
o o - 5 - material &8 z g
= g {G i - it = g =
= = @ S 5 H w| A o
3 E|lg| 8| 8 | % s HEEE
= « |- o =) =1 m (= =}
F.31N., R.3W.
18F1 |Dungeness Light- 5| Dr | 667 R B sand & gravel |Flows 9-14-30 | «-)---=| ==--- [ {L) Flowed 80 gpm. Later pumped
hause, U. §. 50 gpm. HNot located on map.
Department af
Commerce
30M1 |Marshall, Ernest 8| Dr| 48 6 |emmmaan gravel 4.607-22-60 |C |1/2| P.S. | Pumps 27 gpm with smali DD, Sand
45 ft; hardpan 3 ft; gravel
bottom_(restaurant),
T.31N., R.4W.
25P1 (Franzen, H. L. 60| Dr| 74 6 fo------ gravel e [ e J 1 L et T T T N ———
26G1  [San Juan Farms 5| D| 98 & femeee-- sand Ftows 6-16-60 |P |L/3|D Flows 2-3 gpm, Hardness 126.
26M1 |van Bibbler, N.O.; 40 | Dr| 48.8 [ R R P 42,67 [7-21-60 |J |1/2] P.S. [ (%) Serves tourist cabins.
26Q1 Bigelow, E. C, 58 | Dg| 92 10 --=-===|sand & gravel 89 | -rmeemmean J 13/450
2701 |Qlsen, C. L, 60| Dr| 84.1 6 mmm e e e 49.46 | 7-21-60 |N D
34H1 |Leach, L. W. 130 | Dr[126 | =-w==s P (2 D Iron staining; serve 2 families.
34P1 [Kinnaman, Jim 90 | | 90 6 - J 1 D, fron stain,
Dairy
35A1 |[Clark, E, 84 | D[ 90 6 |emmmm—- gravel  |-——mmeee] oo J 1 D,S |--- - -
3541 |Beebe, Chas. 28| Dr| &5 EaGEEEt e IEEETEEEEEE J [3/4| 0,5 | Good supply, Well buried in
pasture.
35L1 |Harig, Richard 128 | or|121.7 I ] R 10.95(8-9-60 m=l====| D | e
36L1 |Mapes, James 23| bn| 25 2 | emmeeae gravel = |-meseooo| mmmmeeeee Ci1/4|D,S | Good supply,
36M1 iSeamands, Mel 28 ' Dgl 14.0) 12 None ‘'sand 3.60'8-9-60 C210 e e e

[44

YIYY SSINIONNA-WINDIS 40 43LYM ONNOYD ONY ADQIQIY



TABLE 4 23

Table 4. -- Well Logs.

Well-numhering system explained on pages 3 and 4. Terms are as reported by
owrner or driller except those in parentheses which are the writer's.

Materials Thickness Depth
) {feet) (feet)

Well 29/3W-2C1

Sequim State Park. Altitude about 170 feet. Drilled by J. P. Davidson.

Topsoil and gravel -——--=-—=v=—mmmmmm e e - 20 20
Shale ===-=m=mmm e em 58 78
Shale and gravel, water-bearing =----~--r==mmmcmmmumm 13 793
Shale ===mmmmmmmm o - 30 1083
Shale and gravel, water-bearing ---------r-moor-er—-- 1 1094
Shale ==~ -mmm e e e e e e e e 249 3581
Shale with streak of black rock ----------—----ccmmuu- 109 467%
Black rock (probably weathering phenomenon of the shale}| 25 4923
(Contains Tertiary marine fossils)

Petforated from 78 ft to 84 ft and 108 ft to 211 ft.
Well 29/3W-4D1

Otto H. Buyers. Altitude about 675 feet. Drilled by Stolcan, 1960.

Sandy brown clay ----=--==-—mmm e 9 9
Gravelly blue clay =====m-mwmam e 9 18
Medium boulders and clay -~-~-==-——r=cmmmc e 9 27
(Gravelly brown clay) =—-—=s-commmm oo 35 65
Sandy brown clay -—--=-=—---——- e 55 120
(Medium-grained sand with rare gravel) —----—-~=—=re—e- 1 121

Bailed 8 gpm with 3% ft DD; SWL 112 ft.
Oil Test Well 30/3W-5D1

Dalton-Mcinnes Ne, 2, Altitude about 20 feet, Drilled by Dan Dalton, 1947,

Well penetrates glaclal drift only -—-==m==wommmomeavun- | 600 —[ 600

Well 30/3W-~6R1

Nick Anginli, Altitude about 60 feet. Dug by owner.
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Tahle 4. -- Well Logs. -- Continued

Materials Thickness Depth
’ {feet) {feet)

Well 30/3W-5D1 -- Continued

Sand and gravel --------- e m = mm e — e e eaenee I 4 I 22

Supply Inadequate; SWL 18 ft.
Shot-hole 30/3W-7A2

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 55 feet,

Clay (soil and river silt) ———-=--==ewmemem e e e 5 5
Grave| === =mm e e e 15 20

Shot-hole 30/3W-7C1

Drilled for Standard Ol Co. of California by Geophysical Surveys, Inc. Altitude
about 100 feet.

Clay {and silts?) —-----=---reme—rrerama e 45 45
Sand and gravel =======m=mmmemmm e e 35 80

Well 30/3W-7D1
Bob Gaskell. Altitude about 102 feet. Drilled by Stoican, 1958,

Brown clay ======mmmem e et 13 33
Silty blue clay ====mm—m e emaei 19 52
Cemented blue clay with gravel —=====——-ocommcmmmaneee 13 65
Hardpan ==-—ee oo e el 16 81
Sandy clay and grave| ———--———mmmmm e 18 99
Blue, sticky clay ——-—-----—=rr—cmommmm e 25 124
Hardpan --—--e=meemce s e e e e - 2 126
Coarse sand and gravel —=--=--=n--m-mcommmcomme oo 4 130

DD 10 ft after pumping 20 gpm; SWL 75 ft.
Shot-hole 30/3W-7D2

Drilled for Standard'OH Co. of California by Geophysical Surveys, Inc. Altitude
about. 108 feet,

Clay (and silts?) ——-mmemmommm e e 58 58
Gravel =—=memmmm e e 22 80




1

TABLE 4 25

Materlals Thickness Depth
{feet) {feet)

Well 30/3W-7L1
J. T. Griffith. Altitude about 100 feet. Drilled by Stoican, 1960.

Brown, sticky clay =--=-r=-=---memcemmmamm—m——————e 8 8
Medium- to fine-grained sand —--—--==m=m=-=—mm-ommmna- 11 19
Brown, sandy clay ==--=-=m=re-c-mmcmommmmmmmmeen e 13 32
Coarse sand to fine gravel =------====emmmmmcmamnnoo-- 7 39
Coarse gravel with sand -=-=-------ememmommcanecar——- 7 46

DD 2 ft after 2 hrs pumping 200 gpm; SWL 26.69 it.
Shot-hole 30/3W-8C2

Drilled for Standard 01l Co. of Callfornla by Geophysical Surveys, Inc. Altltude
ahout 42 feet,

Clay (soll and silt) ========m-=—m—mrmee oo oo o maee 8 8
Grayel ====-=-m——m ot e 42 50

Shot-hole 30/3W-8J1

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude
about 116 feet,

Clay (s0il and Silt) =-—m-mmmmmm e oo 4 70 70
Gravel, water-bearing -=--===r==r-——-——--c-wommomrnan 20 90

Shot-hole 30/3W-8J2

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude
about 118 feet.

Clay (soil and sHt)-~~--=-------—memmmm e mmaomaaman 20 20
Sand and grave| --—-~-—c-—emmmmmmmemm e 65 85
Clay and gravel ~=========smmom—mmmmeamm oo e —mee e 35 120

Shot-hole 30/3W-8K1

Drilled for Standard 0il Co. of California by Geophysical Surveys, Inc. Altitude
about 118 feet.

Clay (soil and silt) ---m=-=-——-m-mmecmm—meme o] 20 20
Gravel ———————— e e ey 75 95
Sand and clay ——--—-~===cm=mccmmmmem oo m oo eo o] 25 120
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Table 4. --Well Logs. -- Continued

Materials Thickness Depth
{feet) (feet)

Shot-hole 30/3W-8K2

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altiude
about 116 feet.

Clay (soll and $ilt) ==—s—mmm e me e e 10 10
Gravel and boulders —=-====--mmceommmmee 80 90
Clay, sandy —=====mm—om ool 1D 100

Shot-hale 30/3W-9Q1

Drilled for Standard 01l Co. of California by Geophysical Surveys, Inc. Altltude
about 102 feet.

Clay {soil and sI[t) ==--—=-m=mmm e oo 32 32
Gravel and clay ==sm-—=m~oomm e 38 70

Shot-hole 30/3W-15D1

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc, Altitude
about 98 feet.

Sand and gravel -===-=a=sommcemoem e _____ | 70 70

Well 30/3W-15G1

Coulter and Scott. Altitude about 20 feet. Drilled by N. C. Jannsen Company.

L00Se gravel ——=-=mm oo e 25 25
Gray clay ——---sommm o 70 95
Blue clay ==-smemo oo e - 26 121
Gravel and boulders —~—~mmmm oo oot 57 178
T L 17 195
Clay and gravel ~=-==—=- oo 105 300
Clay m e e e 60 360
Gravel and clay =————~==mmme o o 10 370
Gravel and sand --~~-——c oo __ 15 385
Gravel and ¢lay -—-———=mcmmmmme el 21 406
Clay === e e e 59 465
Sand = 10 475
Sandy clay =—-=remmmme e 10 485
Clay —m oo 30 515
Small washed grave| ==———moomo 39 554



<)

TABLE 4 27
Materials Thickness Depth
(feet) (feet)
Well 30/3W-15G1 -- Continued
L ] 20 | 574

Flows in excess of 100 gpm; perforations from 523 ft to 569 ft; SWL over

30 ft ahove land surface.

Oil Test Well 30/3W-17G1

Dungeness Unit No. 1. Altitude about 84 feet. Drilled by Standard Oll Co, of

Califernia, 1956.

Bottom of Pleistocene ====—=mmc oo mm oo m
Bottom of Clallam conglomerate --=-=---emmmmmmmmaeed
Bottom of Blakely Fit., ===m==smmcmmmmem o mcme e oo
Bottom of Lincaln Fm, ==-=c-mmmmm oo ee
Top of Eocene volcanics ——--—--==s=mrre-wammmomem o
Depth of well ===--mm e e e e e

2105
3285
4550
6363
6363
7493

Shot-hole 30/3W-19C1

Drilled for Standard 01l Co. of Californla by Geophyslcal Surveys, Inc., Altitude
about 180 feet.
Gravel ———--—o—e o m e e 65 65
Clay ==—mr==—me—mc e e e —— e e ———— 5 70
Well 30/3W-20A1

Ed Blake. Altitude about 110 feet. Drilled by Van Ausdle, 1956.
S0il - o 12 12
Grave| -w-——mmemr e 4 16
Hardpan ------=s e o . 2 18
U R e 4 16 34
Pumps 10 gpm; SWL 11.56 ft.

Well 30/3W-20C1
T.J. Clayton. Altitude about 145 feet. Dug, 1949.
Grave| cammmmm e icmm e mcme s s e em—m—e ] 8 8
Hardpan {questionable) ~-~==—mcmemcrmam e emaa 46 54
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Table 4. -- Well Logs. -- Continued

Materials Thickness Depth
(feeb) (feet)

Well 30/3W-20C1 -- Continued

Irrigates 40 acres; DD 10 ft after 4 hrs pumping 300 gpm; SWL 9 ft; well
dimenslons: 50 ft by 3% ft.

Well 30/3W-21K1
Fishel. Altitude about 162 ft. Drifled by Stolcan.

Cemented gravel and clay ——---~==r-=ecerrccamaneama 36 36
Hardpan -==-=-=-=--m=cmmmmmmecm e e 29 65
Coarse sand and gravel ---—=crremmecmmccmcmma e T 29 94
Cemented gravel ~-==-=-——--mmmmm e - 8 102
Coarse sand and gravel with hard clay layers —~=-==v=-=q 9 111
Blue, cemented gravel ——=-—----=————- oo e ~ 4 115
Coarse sand and grave| =~==sm=cemmcemem e e e ] 2 117

No DD after pumping 4 hrs at 17 gpm; perforated from 103 to 116 ft; SWL 99 ft.
Well 30/3W-22N1

George Eberly. Altitude about 205 feet, Drilled by Stoican.

Cemented gravel ——=-—~=e—ceremm e e 24 24
Clay, sand, and gravel ~===m=w=mmmmmmm e cmmmees 36 60
Small gravel ===emmemmm e ] 27 87
Gray clay --- ] 12 99
Cemented grave| =====m=c oo 49 148
Sandy clay ——=-—== e e e & 154
Cemented gravel ——==-=====cmemm oo 3 157
Gray clay and cemented gravel layers ——-----——==—=—-~=q 22 17¢9

DD 15 ft after pumping 2 hrs at 5 gpm; SWL 150 ft.
Well 30/3W-278B1
Whitfield. Altitude about 50 feet. Drilled by Van Ausdle.

TopSoil ===—=mmmmmm e m e e 2 2
Hardpan, clay and gravel =--------me-—co-mmmmenmn 44 46
Sand and gravel ~—=-—————r-mmcmmm e e 10 56
L B et e e —— 10 66

DD 12 ft after pumplng 9 gpm; SWL 32-38 ft with tidal action.



TABLE 4 29

Material Thickness Depth
(feet) (feet)

0il Test Weli 30/3W-30Q1
Dalton-Pettet No. 1. Altitude about 496 feet. Drilled by Dan Daiton, 1948,

Bottom of giacial drift (top of Tertiary) ==-cccmmmmmcean- 1892
Finished In Blakely (?) Fm. =cecomamaemeammmacaaan s 3619

One slight oil show. Artesian water flows at 256 and 800 ft.
Shot-hole 30/4W-1C1

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 60 (7) feet.

Gravel and boulders —-===--=r=mmo e -I 60 60

Shot-hote 30/4W-1F1

Dritied for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 55 feet._

Sand and clay ========= = m 30 30
Gravel and boulders -—=~«==-— oo eeam 70 100

Shot-hole 30/4W-1F2

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
ahout 105 (?) feet,

Clay ==mmmmmm o e e e e e 29 29
Gravel ====-=-m s e e e e 46 75
Sand, hard ------==o-c-momoe oo me e oo 15 90

Well 30/4W-1K1

Chas. D, Lewis. Altitude about 128 feet. Driiled, 1953,

Soil, sandy loam ====---m--mcmem e 5 5
Gravel =-----memmmmee e e e e 134 139
Gravel, cemented with clay ~--------—-——-=vmmmmnmae— 4 143

DD 10 ft after pumping 40 gpm, rapid recovery; SWL 99 ft.
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Tabie 4. ~- Well Logs. -- Contlnued

-Material hickness Depth
{feet) (feet)
Shot-hole 30/4W-111
Drilled for Standard Q1| Co. of California by Geophyslcal Surveys, Inc. Altltude
about 122 feet. )
Grave| ---eer-nn - --- ! 80 80
Shot-hole 30/4W-1L2
Drilled for Standard Q11 Co. of Callfornia by Geophysical Surveys, Inc. Altitude
about 118 (7) feet,
Sand and clay ===-———-mc—m—m e e 60 60
Boulders and gravel ~~—--—-—-—-c—cmmmmmem e 40 100
Shot-hole 30/4W-2D1
Drilled for Standard Q1l Co. of California by Geophysical Surveys, Inc. Altitude
ahout 63 feet,
Clay (soll and silt} -——=m=—cmmmc e - 5 5
Gravel --- ———— e 35 40
Shot-hole 30/4W-2E1
Drilled for Standard Oil Co. of California by Geophystcal Surveys, Inc. Altitude
shout 64 feet. '
Clay {soil and sHt) =====-eneen- e e | 10 10
Gravel - ———— ——— 55 65
Blue clay ========m e e 15 80
Clay with sand streaks ---- --1 40 120
Shot-hole 30/4W-2M2
Dillled for Standard OIl Co. of Callfornia by Geophysical Surveys, inc. Altitude
about 68 feet.
Gravel B it T 55 55
Clay -r=-=m—=e—meoae - -l 15 70




TABLE 4 : 31

Material Thickness| Depth
(feet) (feet)

Shot-hale 20/4W-2M3

Drilled for Standard Oil Co. of California by Geaphyslca[ Surveys, inc. Altltude
about 72 feet.

Clay (soil and silt) =-=-mm=mmmmmmmm o] 7 7
Gravel -=--mememee o 56 63
Clay =-m—em e e e e 72 135

Shot-hole 30/4W-2N1

Drilled for Standard 01l Co. of Callfornla by Geophystcal Surveys, Inc. Altltude
about 78 feet.

Clay (sofl and sflt) ====ss-mmm oo e 6. ]
Gravel —===-—c- - - e 46 52
Clay ————m—mrm oo e oo 68 120

Weill 30/4W-2P1

R. J. Mantle. Altitude about 82 feet. Memory log of owner,

Soll ==mem e 7 7
P S 1 8
Very-fine grave| ~-mem—mmmm o e - 1} 94

DD 4 ft after pumping 50 gpm; rapid recovery; SWL 5.16 ft,
well 30/4W-8G1
Wm. H. Burdick. Altitude about 140 feet. Drilled by Stoican, 1960,

Fine, brown sandy ¢lay ~====e———mrmaem oo 7 7
Fine, brown sand and gravel —--~e--=eemmcmamaacmamoee 4 11
Gravel with ¢lay =——--—~m—comeeceee - 45 56
Blue, sticky clay —==-=mmcmmmcmmeme e 42 98
Coarse, dark sand and gravel —=—- -— -2 100
Cemented sand =——-———mmom ool 4 104
SWL 59 ft,

Shot-hole 30/4W-8M1

Drilled for Standard QI Co. of California by Geophysical Surveys, Inc. Altitude
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Table 4. -- Well Logs. -- Continued

Materials Thickness Depth
(feet) (feet)
Shot-hole 30/4W-8M1 -- Continued
about 156 feet.
Clay {sofl and silt) -==-=-~-—--- B e L L e P EL PR 18 18
Sand and gravel «-----c-mmcmmm e 32 50
Clay =--meem e e 20 70
Well 30/4W-8J1
Bud May. Altitude about 158 feet. Drilled by Stelcan, 1960.
Open hole - —==m e o e e el 15 15
(SHE) —ommmmmm e ] 29 44
Sandy brown ciay =—----==mmcm ] 9 53
Sand and gravel -=—------om o 3 56
DD 13 ft after pumping 17 gpm; SWL 38 ft.
Shot-hole 30/4W-9C2
Driiled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 130 feet.
Clay, sandy (soil and silt) ~=--—===accm oo ] 40 40
Sand and gravel --—=----—m-mmme s 30 70
Sand —- - e e 30 100
Shot-hole 30/4W-9F1
Drilled for Standard Q1| Co. of Califernia by Geophysical Surveys, Inc. Altitude
about 132 feet.
Clay (soll and $ilt) -=-—==mmmmmm e e 15 15
Sand «—-—e e e e 53 68
Gravel ———~m e oo e 17 85
Sand and clay =-==-nme oo 20 105
Shot-hole 30/4W-9F2
Drilled for Standard Qii Co. of Califarnia by Geophysicai Surveys, Inc. Altitude
about 134 feet.
Clay, sandy {soil and silt) -—--=-mmmmmwmm e | 40 | 40



TABLE 4 33
Materials Thickness Depth
(feet) . (feet)
Shot-hole 30/4W-9F2 -- Continued
Gravel and sand =——--—————~==mm e 20 60
Clay and sand -~ === mmmm e e e e e e o ] 40 100

Shot-hole 30/4W-9L1

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc, Altitude

about 137 feet.

Clay (soil and silt) ——-—mme-cmem e me e 10 10

Sand ——-re s ] 23 33

Grave| -~===mmm e e e e 37 70
Shot-hole 30/4W-9P1

Drifled for Standard Qil Co. of California by Geophysical Surveys, Inc, Altitude

about 142 feet.

Clay and sand (soil and $ilt) —----r-~memmccmm e 35 35

Sand and grave] -—=--==—eema o e 15 50
Shot-hole 30/4W-9pP2

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude

about 142 feet.

Clay (soil and sift} --=---e-mmmccem e e 30 30

Gravel ==-=mmme e e oo 20 50
Shot-hole 30/4W-9R1

Drilled for Standard Qil Co. of California by Geophysical Surveys., inc. A.ltltude

about 130 feet.

T T B S ST 20 20

Gravel and boulders --=-==---—--——mmmmmm e 30 50
Shot-hole 30/4W-10Q1 '

Drilled for Standard O#l Co. of California by Geophysical Surveys, Inc, Altitude

about 117 feet.

Clay (soil and silt) ~~==-—a—mm e e -I 8 I 8
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Table 4. -- Well Logs. -- Continued

Materials Thickness Depth
{feet) (feet)

Shot-hole 30/4W-10Q1 -- Continued

Shot-hole 30/4W-11D1

Drilted for Standard OIl Co. of California by Geophysical Surveys, lnc Altitude
about 90 feet.

Clay {soll and sllt} ~-=-==~mmo-om e reeeee 10 10
Gravel =====enm e e e 50 60
Clay ~—--—-—rmm e e 58 118
Grave] ~====-—m o e 22 140

Shot-hole 30/4W-11D2

Drilled for Standard Oif Co. of California by Geophysical Surveys, Inc. Altitude
about 92 feet.

Clay (soil) =--—-—-m—mm e e e 6 6
Gravel ~-e==wrmeem e e 49 55
Clay = | 95 150

Shot-hole 30/4W-11E1

Drilled for Standard Qil Co. of Californla by Geophysical Surveys, Inc. Altitude
about 99 feet,

Clay (S0} === e e 6 6
L e T —— 54 60
Sand with clay streaks =----———mmoem oo 20 80
‘Blue glay ==—==—mmmmmm e e em 80 160

Shot-hole 30/4W-11L2

Drilled for Standard OIl Co, of Californla by Geophysical Surveys, Inc. Altitude
about 110 feet,

Clay (s0il) ===--——— e e 5 5
Gravel ~commeom e ea 45 50




. TABLE4... .. . 35
Materials Thickness Depth
{feet) (feet)

Shat-hale 30/4W-11N1

Drified for Standard Qll Co. of California by Geophyslcal Surveys, Inc. Altitude
about 128 feet. .

Clay (soil and silt) ~====-=mmmme e o .10 10

Gravel ——————— e e e ———— 40 -50
Shot-hole 30/4W-11P1

Drilled for Standard Oil Co. of Callfornia by Geophyslcal Surveys, inc, Altitude

about 118 feet.

Sangd —--m- - o - 4 9

Gravel and boulders ==~-=---ecereccmmenmmaccmaa oo 46 50
-Shut-ho1e 30/4w-12C1

Drilled for Standard Q1) Co. of California by Geophysicai Sﬁrveys, lnﬁ .- Altitude

about 123 feet, )

Sand and clay (soil and silts) ~==—remmeeecccammm o 40 40

Boulders and gravel —-=-==m==rmmemmmmemmm e 4 60

Shot-hole 30/4W-12C2

100

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 123 feet,

Clay (soll and silts} =-—-—-rre-meremeeere e 50 50

Clay and grave| =-==--=-=rcescmerreeee—rn oo 50 100
Well 30/4W-12M1

Frank Krizo. Altitude about 115 feet. Dug by Jack Ruona, 1957.

Y L L - - 24 23

Gravel ———-—-—-———-um v -—e- 11 134

Hardpan ~~---re-=-= ———- - ? 133

Mo DD after 10 hrs pumping 120 gpm; SWL 8 ft; irrigates 19 acres.
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Table 4, ~- Well Logs. -- Continued

Materials Thickness Depth
{feeb) (feet)
Well 30/4W-12Q1
Lester Robins. Altitude about 119 feet. Drilled by Stoican.
Soll m===mm e e e e ] 1% 13
Brown, sticky clay with some boulders -==-~-----—-=-- 103 12
Packed, brown sand and gravel ~-=-====cecemcrcacaran . 7 19
Sand and gravel, brown ====-===—=m-mmmmmmm e q 23
Packed sand and grave| =~--------mmmmmmmmmmmeeeee e 2 25

DD 4 inches after 1 hr pumping 65 gpm: final 5 ft perforated; SWL 5.33 F;

Adjacent well irrlgates 22 acres.

Shot-hole 30/4W-14D1

Drilled for Standard Qil Co. of Caiifornia by Geophysical Surveys, Inc.

about 135 feet.

Altitude

Grave| —=—=—-emem e e e e e -{ 50 I 50
Shet-hole 30/4W-14D2

Drilled for Standard Qil Co of California by Geophysical Surveys, Inc. Altitude

about 147 feet,

[ L T e e 50 50
Shot-hole 30/4W-14E1

Drilled for Standard 0il Co. of California by Geophysical Surveys, Inc. Altitude

about 153 feet,

Gravel and boulders ~======-=scemsmoeme e 46 46
Shot-hole 30/4W-14E2

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude

about 158 feet.

Gravel and boulders ~«--——--—c-me e c e 50 50

ta



TABLE 4 37
Materials Thickness Depth
(feet) {feet)
Well 30/4W-14F1
Eimer E. Adams. Altitude about 155 feet. Dug well.
Clay loam -==-~==-==cmemmm oo 2 2
Soll and grave) ==-=====m=mmmm e e o 1 3
Clean gravel ~—-==-—emomme e e 27 30
DD 1 ft after 10 hrs pumping 100 gpm; recovers in 5 minutes; SWL 12 ft.
Shot-hole 30/4W-14K1
Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 175 feet.
Clay (5011} =======mmmmmmm oo 5 5
Gravel and boulders =========mmmc oo 75 80
Shot-hole 30/4W-14M1
Drilled for Standard 0il Co. of California by Geophysical Surveys, Inc. Altitude
about 170 feet. '
Gravel ====-======mmmmm e 45 45
Sand —-———-—— e 5 50
Shot-hole 30/4W-14Q1
Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Ailtitude
about 183 feet.
Gravel and boulders =—-—---r=cmmmmmmmmm e ee 40 40
Gravel —--—---——m e e 55 95
Clay ==rmmmmm oo e 55 150
Shot-hole 30/4W-16C1
Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 145 feet.
Sand and €13y w oo o 45 45
Gravel and sand ——-cmm - oo oo 15 &0
Clay ———-——= e 20 80
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Table 4. -- Well.Logs. -- Continued

Depth
{feet)

Materials Thickness
{feet)

Shot-hole 30/4W-16F1

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 138 feet.

Sand and clay with streaks of gravel -=--==-=c=a-mnaaa -l 50 50

Shot-hole 30/4W-16F2

Drilled for Standard Qil Co, of California by Geophysical Surveys, Inc. Altitude
about 156 feet.

Gravel =====—s oo ] 50 50

Shot-hole 30/4W-16L1

Drilled for Standard 01! Co. of Califarnia by Geo;;hyslcai Surveys, Inc. Altitude
about 192 feet,

Gravel === -m-mmmm o m et e | 50 I 50

© Well 30/4W-17D1

Henry Simonson. Altitude about 200 feet. Dug and drilled; memory log of
owner.

Sotl =~ e 18 18
Clay, sand, boulders--water-bearing ~======scaameee— 43 61
Blue clay =======~m e e 18 : 79
Quicksand =wm—womm oo o 67 146
Very coarse sand and granule gravel (sample) --—-=—=--- 7 at bottom

Very good supply; SWL 65 ft.
Well 30/4W-20C1

H. C. Fox. Altitude about 375 feet. Drilled by Mykol, 1947. Memory log of
owner. . :

S0l e 5 5
Hardpan o - -~ e e 30 .35
Uncemented sand and gravel -————c e ccccemmm e 65 | 100
(Quick) fine sand -=—meremmmmm e 3 103
Grave| === m e e 4 | 107



TABLE 4 39
Materials Thickness Depth
{feet) {feet)
Well 30/4W-20C1 -- Continued
Clay-cemented sand and gravel ===~ec--mmmmomommmummns 1 108

Ylelds 5 gom; has pumped dry; SWL 76 ft.

Well 30/4w-22J2

Stoican Drilling Company. Altitude about 238 feet. Drilled by Stoican, 1959,

Boulders and grave| =====cs oo
Brown, muddy sand-~1% gpm ===-m=mmmmmmme e
Sticky, blue clay ======mmmm oo
Blue sandy clay -—=-====~==rmmmmm e e
Brown sandy clay —----==-===—— e
Sandy brown gravel--1800 gpm —-——--—--—mommemeeme-

Cemented brown sand —---—=====—mremmemcm e e e

21

2
42
12
35

3
35

Good supply; SWL 81.64 ft,

Shot-hole 30/4W-23B1

Drilied for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude

about 218 feet.

Grave| =======mmm e e | 40 | 40
Well 30/4W-23E1

Clarence N. Burton. Altitude about 238 feet. Dug, 1952.
Clay (s0ll) ——=-——-r-meeme e e oo 4 4
T L 2 6
Gravel, no water -=-—--—mm e 2 8
Coarse gravel m~-—sremmmee e oo 8 1é
DD 6 to 8 ft after 6 hrs pumplng 175 gpm; SWL 7 ft.

Shot-hoie 30/4W-23G1
Drilled for Standard 01l Co. of California by Geophysical Surveys, Inc. Altitude
about 240 feet.
Clay (soil and sllt} ————-——m=emmm e e 65 65
Grave| and clay —------=---==mcroo oo 15 80




40 GEOLOGY AND GROUND WATER OF SEQUIM-DUNGENESS AREA

Table 4. -- Well Logs. -- Contlnued

Materials Thickness Depth
(feet) {feet)
Shot-hole 30/4W-23K1
Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude
about 245 feet.
Clay (s0il) ~==mmmmmmm e e 5 5
Gravel and boulders =-----—— e mmmcmm e ceai e 25 30
Gravel === - o] 20 50
Well 30/4W-23L1
Albert T. Wallis, Altitude about 245 feet. Dug by owner, 1951,
L L T L B T S — 7 7
Semi-hardpan, gravel and ¢lay --==-==mmccmcmmoeoce - W 13 20
Hardpan =-—--—- - e ? 20
No DD after pumping 7 gpm; SWIL 7 ft.
Shot-hole 30/4W-23P1
Dritled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude
about 260 feet.
Gravel and boulders ==-—mmmammm e 20 20
Well 30/4W-26R1
Chester W. King. Altitude about 358 feet. Drilied by Myko!, 1946,
Clay loam ———- === mm e - 6 6
Gravel with some water =----———-—cmecm e memee e 4 10
Hardpan =-—-cm=—m o e e eem 22 32
Gravel === - e a 1 33
Hardpan -—-—---—= oo e 18 51
Gravel and water ==--=mao o 6 57

DD 37 ft after pumping 4 hrs at 37 gpm; SWL 12 ft.
Well 30/4W-27A1

K. A. Bentz, Altitude about 320 feet. Drilled by Stoican, 1959,



TABLE 4 41
Materials Thickness Depth
{feet) {feetd
Well 30/4W-27A1 -~ Continued
S0il mmeme o e e - 3 3
Gravel with small boulders =-----—-—---mmmcemcamaann 15 18
Cemented gravel —————--=mmmr-mmcmoe o 7 25
Fine gravel with some water -——-—-~-=mm—ecmmmomo 2 27
Hardpan ========c oo aem 12 39
Sand and gravel —----——-——= - e 30 69
Coarse grave| —=-w===m-mmmm o m o 5 74
DD 2 ft after pumping 10 gpm; rapid recovery; SWL 65.20 ft.
Well 31/3W-18F1
Dungeness Lighthouse. Altitude about 5 feet, ODrilled by Jannsen, 1930.
T T 6 6
Boulders ====m oo 16 22
Coarse gravel —--—---—- e 13 35
BOoUlders ——— - m e e e 7 42
Gravel —— oo~ 12 54
T L B e ——— 4 58
Coarse gravel —--—-errecem e e 8 66
Fine pea gravel =-remmmmmem oo e e e 18 84
Gravel - - el R 38 123
Packed gravel —=~r—m—mr—mm e e el 7 129
Gravel - 9 138
Hard gravel —==--—=-om e e 2 140
Hard-~packed nigger heads —~--—---- -~~~ ccmmmmamae 2 142
Gravel == oo e 8 150
Hard, fine gravel ——— oo me e 5 155
Coarse gravel ---———-rmeme e e e 2 157
Blue silt, sandy -—--~———mccmm o 12 169
Fine gravel ———-=-ememmmo oo 17 186
Coarse gravel —--r=momem oo 9 195
Gravel ——e=—m e e e e e e 4 199
Fine gravel ~=-m——mcome oo 16 215
Gravel —-——m-m o e 6 221
Small gravel ——--mmmmeo el 11 232
Hard-packed gravel ------=mmaoemm oo ccccccacaaee 24 256
Coarse gravel —=—-cmm o 10 266
Grave| ~=c—m e e 18!7" 284'7"
Sand and gravel, sall ——==---memmmmmemm 8 292'7n
Sand and fine gravel === —mcm oo o 10 302'7"
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Table 4. -~ Well Logs., -~ Continued

Materials Thickness Depth
(feet) {feet)
Welt 31/3W-18F1 -- Continued
Black sand and salt water =====vmmcmcmm e me| 4 306'7"
Fine black sand and salt -==-=======cmmcmemimmam e 8'5" 315
Sand glay =====mmmmmmm e 9 324
Fine gravel mixed with ciam shells -—==-=-=-—=vrercaeq 5 329
Blue clay —==---—-m-— - 10 339
Blue clay compressed like rubber =-=-=-=s-csummmecunaa 20 359
Clay ===m= = mm e e e e 6 . 365
Clay and boulders =—-------=s-mcmomm e 18 383
Light blue clay -==-======mmme e e 13 396
Clay and sand grave| =====c---—mmmmmmm e 6 402
Loose clay and gravel ——--~-m=r==~mmrmm e 4 406
Boulders and clay =======msesmem oo m e 20 426
Clay hardpan =—--—---—--~-—r—m oo 20 446
Blue gumbo —-—-—--s~—m e e e 7 453
Gray clay and rock ==-=====-mcememvm e 31 484
Sand and gravel --—--=--mmesmein e 15 499
Coarse sand =--=—=-s—rmmm e 21 520
Sand and clay streaks ===-----——-—-——m—m e 18 538
Gravel, sand and clay -—---~-—-rr=remmmm e e 16 5549
Sandy clay streaks of cement gravel —w~=-smm—covme— 48 602
Hard cement gravel ------=me—cmemcnmmmmm e 16 618
Sand, gray clay and gravel =-~----—--——--cemcmmemmumue 27 645
Sandy clay ~--e=----m—m e e 4 649
Cement gravel, very hard —--=---=-cr—cmecmama 18 667

Originally flowed at 80 gpm; wel! not located on location map.

Ofl Test Well 31/3W-31Q1

Dalton-Pettet No. 2. Altitude about 16 feet. Drilled by Dan Dalton, 1950.

Poor oil showings; bottom of Pleistocéne {top of Tertiary) about 2900 ft.

Shot-hole 31/4W-25pP2

Drilled for Standard Oil Co. of Callfornia by Geophysical Surveys, Inc. Altitude

about 18 feet.

Clay, (5011} cmmm e
Gravel ——m e s

27

10

30
40




TABLE 4 43
Materials Thickness Depth
{feet) {feet)

Shot-hole 31/4W-25Q1

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc, Altitude

about 20 feet,

Clay {sofl} ~wmmmmmmmm o e el 5 5
Gravel - --——m e e e e 30 35
Clay =m——mmm e e e 5 40
Shot-hole 31/4W-25Q2

Drilled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude
about 19 feet.

Clay (soil} ===—===m e e e 5 5
Gravel ==m=s—mm oo 27 32
Clay = o e e 8 40

Shot-hole 31/4W-34Q1

Drilied for Standard Otf Co. of California by Geophysical Surveys, Inc. Altitude

about 105 (?) feet.

Clay (soil and silt) ======—=~~ e el 15 15

Sand and gravel —-——--—=mmm e 70 85

Cemented sand and gravel =—===-=ccmmommmoe 25 110
Shot-hole 31/4W-36P1

Dritled for Standard Oil Co. of California by Geophysical Surveys, Inc. Altitude

about 32 feet,

R L I A R T — 10 10

Gravel and boulders ====swe-mmmcmm oo 40 50
Shot-hole 31/4W-36P2

Drilled for Standard Qil Co. of California by Geophysical Surveys, Inc. Altitude

about 40 feet.

Sand - m e e e 16 16

Gravel == ——om oo e e el 34 50
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